Metabolic activation of phenanthrene by human and mouse cytochromes P450 and pharmacokinetics in CYP1A2 knockout mice.
In the present study V79 Chinese hamster cells were genetically engineered for stable expression of the cytochromes P450 1A1, 1A2, 1B1, and 2E1 from man and mouse to investigate species-specific differences in the regioselective metabolism and toxicity of phenanthrene (Phe), the simplest polycyclic aromatic hydrocarbon (PAH) forming a bay-region. Phe is present in various environmental samples and serves as a model substrate for PAH exposure in human biomonitoring studies. For this reason we explored metabolite profiles and metabolite-dependent cytotoxic activities in vitro. The total turnover of CYP-mediated transformation of Phe was as follows: human CYP1B1>CYP1A1>CYP1A2>>CYP2E1, and for mouse CYP1A2>>CYP2E1>CYP1A1. Striking species differences were seen as mouse CYP1B1 did not activate Phe at all, but human CYP1B1 exhibited a significant metabolic turnover comparable to CYP1A1 and CYP1A2. In vivo studies monitoring the whole blood Phe elimination in CYP1A2 knockout and wild-type mice after oral administration confirmed involvement of CYP1A2 in the bioactivation of Phe, but other processes must contribute also. Our data suggest that in humans not only CYP1A2 expressed solely in the liver plays a crucial role in Phe metabolism, but also constitutively expressed extrahepatic CYP1B1 in tissues such as lung, kidney or intestine. This finding will substantially improve the validity of human biomonitoring studies using individual Phe metabolites for the assessment of PAH exposure.